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partially explained by some of their res-
ervations with manure. Lack of uniform
manure coverage (58%) and variation in
nutrient analysis from load to load (63%)
were commonly expressed perceptions
of these users. When asked “What addi-
tional information or services are
needed?”, these customers suggested a
need for manure analysis (65%), an esti-
mate of manure nutrient availability
(63%) and soil sampling (38%).
Nuisance issues were also of concern
to many users. Concerning potential com-
plaints from neighbors, 35% expressed a
high level of concern. However, the re-
cent level of neighbor complaints has
been relatively low. Users of Mead Cattle
manure (65%) indicated they did not
receive any complaints from neighbors
relative to spreading manure. Twenty-
three percent indicated receiving one
complaint and 7% indicated multiple
complaints. These complaints was re-
lated to odors (38%), noise and traffic
(17%) and flies (10%).
When asked what services might be
provided by Mead Cattle Company to
minimize neighbor nuisance concerns,
60% of the respondents indicated same-
day incorporation of manure to limit
odor and fly nuisances would be very
effective. Twenty percent indicated they
felt that notification of neighbors in ad-
vance of application would also be ef-
fective.
Conclusions
1. The majority of feedlots in the
statewide survey do not export
manure to off-farm customers.
However, most feedlots over
1,000 AU lacked the land base to
use the nitrogen and phosphorus
in manure.
2. Approximately half of the feed-
lots in the statewide survey that
export manure are charging for
the manure or the services asso-
ciated with its application. A wide
range of pricing structures has
been used to date.
3. Only a few feedlots in Nebraska
are actively marketing manure
as a product with value. These
individuals are packaging agro-
nomic and nuisance avoidance
services with the manure in an
effort to enhance its value.
4. The majority of feedlot manure
users indicated that the reason
for purchasing manure was for
its crop nutrient value. However,
many users (up to 2/3 of users)
felt uncomfortable relying on
manure and so supplemented the
manure with commercial fertil-
izer.
1Rick Koelsch, assistant professor, Biological
Systems Engineering, Lincoln; Keith Glewen,
Cooperative Extension educator, Saunders County,
Mead; Tom Trewhitt, Nebraska Department of
Environmental Quality, Lincoln; Dan Walters,
associate professor, Agronomy, Lincoln.
Cleaning Coliform Bacteria
from Feedlot Water Tanks
to pretreatment levels 24 to 48 hours
after treatment if cattle continued to
drink from the tanks.
Introduction
Some have speculated that the trans-
mission of Escherichia coli O157:H7,
or other enteric pathogens between cattle
might be reduced by routine cleaning of
feedlot water tanks (Hancock et al. 1997
Compend Cont Ed Pract Vet. pp S200-
S207). The objective of this study was to
determine if levels of coliform bacteria
in water and biofilm from feedlot water
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Routine cleaning or disinfection
may not, by itself, reduce the like-
lihood of transmitting coliform
bacteria to cattle through water
tanks.
Summary
Three methods of physically or
chemically cleaning feedlot water tanks
were tested for their ability to reduce
amounts of coliform bacteria in the
water and biofilm during the summer
months. Draining and refilling or drain-
ing, scrubbing and refilling water tanks
did not reduce coliform bacteria in water
or biofilm. Coliform bacteria in water
and biofilm were reduced 99% and
99.9%, respectively, after draining,
scrubbing and 15 minutes of chemical
disinfection with chlorine bleach and
refilling. However, coliforms returned (Continued on next page)
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tanks could be reduced, and for how
long, by any of three methods of physical
or chemical cleaning.
Procedure
Microbiology
By definition, coliform bacteria in-
clude aerobic or facultative, non-
sporeforming gram-negative rods that
ferment lactose and form acid and gas
within 48 hours at 35oC (Hitchins et al,
1992, American Public Health Assoc.
pp 326). This group includes E. coli
O157:H7. The coliform bacteria density
of water and biofilm was estimated as
the most probable number of coliform
bacteria per 100 ml (MPN of coliforms)
(APHA, 1995 American Public Health
Assoc. pp 9-44) from samples obtained
before and after the treatments. Clean-
ing efficacy was measured as: 1) the
change in each tank’s MPN of coliforms
in water or biofilm from before to imme-
diately following cleaning; 2) the change
in each tank’s MPN of coliforms in wa-
ter from before to 24 hours after clean-
ing; and 3) the change in each tanks
MPN of coliforms from immediately
following cleaning to 24, 48 and 96
hours after cleaning.
Statistics
The logarithmic values of the MPN
of coliforms were used for all statistical
analyses. Differences in the pre-treat-
ment coliform levels and cleaning effi-
cacy were tested by paired t-test, one-way
analysis of variance (ANOVA) using
Tukey’s HSD to separate means, or
repeated-measures ANOVA as appro-
priate for the hypothesis.
Trial 1
Three methods of cleaning were
assigned systematically to six feedlot
water tanks for three periods at three
week intervals (six repetitions of three
methods) as follows:
• Method 1) water tank was drained
and refilled
• Method 2) water tank was
scrubbed with a brush to remove
Water tank cleaning and disinfection, Trial 1
Coliform density of water
Figure 1. Most probable number (MPN) of coliform bacteria per 100 ml in water collected from
feedlot water tanks cleaned by draining (Method 1, n=6), scrubbing and draining
(Method 2, n=6), or scrubbing, draining and chemical disinfection (Method 3, n=6).
Cleaning by method 3 significantly reduced the coliform bacteria in the biofilm
immediately after treatment (P=.0003). Coliform levels at 24 hours were not different
from pre-cleaning levels for any cleaning method (P=.12). Error bars show 1 standard
deviation.
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any visible biofilm, drained and
refilled
• Method 3) water tank was
scrubbed with a brush as above,
drained and refilled. Household
chlorine bleach (5.25% Na
hypochlorite) was added to the
water tank to a final 1:32 dilution.
The disinfectant solution was kept
in the tank for 15 minutes before
the tank was drained again and
refilled.
Trial 2
The hypothesis tested was that the
change in MPN of coliforms after chemi-
cal disinfection (bacterial regrowth)
would be different in water tanks with
cattle drinking from them compared to
tanks in empty feedlot pens because of
additional contamination of the water
with bacteria or substrate by cattle drink-
ing from the tanks.
Twelve water tanks were scrubbed
and chemically disinfected (using clean-
ing method 3, Trial 1). Cattle were re-
moved from access to six of the water
tanks when the tanks were cleaned; cattle
continued to drink from the remaining
six water tanks. The MPN of coliforms
were calculated from cultures of the water
and biofilm before and immediately fol-
lowing cleaning and from cultures of
water 24, 48, 72 and 96 hours after
cleaning.
Results and Discussion
Trial 1
The MPN of coliforms in the water
collected immediately after treatment
from tanks cleaned with chemical disin-
fection (method 3) was reduced
(P=.0003) on average more than 99%
(mean 102.3 -fold reduction). The other
cleaning methods did not reduce the
MPN of coliforms in the water. The
MPN of coliforms of the water collected
from tanks at 24 hours post-treatment
was not significantly different from the
respective pre-treatment level regard-
less of the cleaning method (Figure 1,
P=.12). Similarly, the MPN of coliforms
of the biofilm in tanks cleaned with
chemical disinfection was reduced
(P<.0001) on average more than 99.9%
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(mean 103.6 -fold reduction). The MPN
of coliforms of the biofilm in tanks
physically cleaned was not significantly
reduced.
Trial 2
The MPN of coliforms in water and
biofilm were reduced immediately after
water tank disinfection by averages of
more than 99% (Figure 2) and 99.999%,
respectively (P<.0001). The MPN of
coliforms in the water increased in both
groups following disinfection (P<.0001);
however, during the four days after
cleaning, the MPN of coliforms in water
that cattle were drinking from was nearly
100-fold greater than water without cattle
access (P=.0003, Figure 2).
The post-treatment rise in the MPN
of coliforms measured in Trial 1 may
have been due to introduction of bacteria
and/or substrate into the water by cattle
drinking from the tanks, or from
regrowth of bacteria remaining in the
water and biofilm. Trial 2 was designed
Figure 2. Most probably number (MPN) of coliform bacteria per 100 ml in water collected from
six feedlot water tanks exposed (and six not exposed) to cattle after cleaning by
scrubbing, draining and chemical disinfection. Coliforms in water (and biofilm) were
reduced after treatment (P<.0001). Coliform levels in water increased with time after
cleaning (P<.0001) and the coliform levels were higher in tanks with cattle access
(P=.0003).
Water tank cleaning and disinfection, Trial 2
Coliform density of water
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to test if bacterial regrowth was directly
from the tank or from recontamination
by cattle. In Trial 2 coliform regrowth
occurred within days of cleaning the
tanks regardless of cattle access, but the
magnitude of coliform regrowth was
100-fold greater in water from which
cattle were drinking. These data indicate
that coliform bacteria rapidly populate
water tanks in the summer because cattle
recontaminate them with coliform bac-
teria and/or substrate.
There may have been unmeasured
shifts in the types of coliform bacteria
repopulating the water tanks after clean-
ing and chemical disinfection of water
tanks, so it is possible that populations of
pathogenic bacteria were affected dif-
ferently than other coliform bacteria.
But, if the overall number of coliforms in
a water tank reflects the likelihood of
transmitting coliform bacteria from
water tanks to cattle, then the benefits of
cleaning and disinfecting water tanks to
minimize the transmission of coliform
bacteria to cattle are short-lived. The
practice of cleaning feedlot water tanks
is important for palatability and for other
water quality reasons, but routine clean-
ing and disinfection may not, by itself,
reduce the likelihood of transmission of
coliform bacteria to cattle through water
tanks.
1David Smith, assistant professor, Veterinary
and Biomedical Sciences, Lincoln; Todd Milton,
assistant professor, Animal Science, Lincoln;
Rodney Moxley, professor, Jeff Gray, assistant
professor, Laura Hungerford, associate professor,
Doreen Bailey, research technician, Veterinary
and Biomedical Sciences, Lincoln; Tony Scott,
graduate student, Terry Klopfenstein, professor,
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